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Anhedonia, the loss of interest and pleasure in previously enjoyable experiences, is a core 
symptom of depression and a characteristic of other mental health and physical health 
problems. Most self-report measures of anhedonia have been developed for use with adults 
and their suitability for adolescents is questionable. In this paper we describe the 
development and psychometric qualities of a new measure, the Anhedonia Scale for 
Adolescents (ASA), designed specifically for use with adolescents aged 11-18 years. Items 
were generated from in-depth qualitative interviews with depressed young people, and then 
reviewed by an independent group of young people and clinically qualified experts in 
adolescent mental health. After piloting the new scale (n = 66), we established the structural 
validity of the measure with two groups of young people using exploratory (n = 1057) and 
confirmatory (n = 1041) factor analysis. The final scale consisted of 14 items, with 1 general 
factor and 3 specific factors producing the best fit to the data, 1) Enjoyment, Excitement and 
Emotional Flattening (negatively framed); 2) Enthusiasm, Connection and Purpose 
(positively framed); 3) Effort, Motivation and Drive (negatively framed).  The ASA had high 
test-retest reliability and converged with standardized measures of depression, negative 
symptoms of schizophrenia, pleasure and positive affect. Findings from these analyses 
provided evidence of incremental validity, as the ASA was a stronger predictor of clinical 
group (high vs. low depressive symptoms) than existing measures used to assess anhedonia. 
The ASA has potential as a new clinical and research tool to assess adolescent anhedonia. 
 
Keywords: anhedonia, depression, adolescents, psychometrics, measurement, scale 
Public Significance Statement: In this study we developed and validated the Anhedonia 
Scale for Adolescents (ASA), a measure of anhedonia (loss of interest/pleasure) for 





Anhedonia, the loss of interest and pleasure in previously enjoyable experiences, is a 
core symptom of major depressive disorder (MDD), and a feature of a range of mental health 
problems including schizophrenia, substance misuse, and post-traumatic stress disorder 
(APA, 2013). Amongst adolescents, MDD is one of the most common mental health 
problems (Polanczyk et al., 2015) and is associated with high rates of recurrence during 
adulthood (Dunn & Goodyer, 2006), increased risk of suicide (Hawton et al., 2012), and 
increased risk of long term adverse health, economic and social impacts (Clayborne et al., 
2019). More than half of adolescents with depression meet diagnostic criteria for the 
symptom of anhedonia (Goodyer et al., 2017; Orchard et al., 2017) and anhedonia predicts 
poor treatment outcome in adolescents (McMakin et al., 2012).  
Despite its adverse impact anhedonia is typically not targeted in psychological 
treatments of depression although there is increased interest in developing interventions that 
focus on reducing anhedonia and increasing positive affect (Craske et al., 2019; Dunn et al., 
2019). The symptom of anhedonia is understood to be related to dysfunctional reward 
processing (RDoC Positive Valence System, (NIMH, 2011b, 2018; Rizvi et al., 2016), with 
increasing evidence suggesting that anhedonia consists of a number of different reward-
related deficits, including the inability to pursue, experience or learn about pleasure/reward 
(Thomsen, 2015, Thomsen et al., 2015). Reward processing consists of several components 
or steps, known as wanting (appetitive/motivational), liking (consummatory/hedonic) and 
learning (predictions made about possible future rewards) (Berridge, 2003; Berridge & 
Kringelbach, 2008, 2015), with further distinctions made between the anticipation of future 
rewards and the effort expended to receive a reward (e.g. Kring & Barch, 2014). There is 
evidence to support differences in reward processing between depressed and non-depressed 




research on reward processing in depression, it is not clear precisely which aspects of the 
reward process are the most disabling, and which distinctions are accessible to conscious 
awareness. Research on the Positive Valence System Scale (PVSS), developed to assess the 
NIHM’s positive valence system domain of interest within RDoC initiative (Insel et al., 
2010), found differences between PVSS scores for individuals with high and low depression 
symptom scores (on the PHQ-9), supporting the link between self-reported reward processing 
difficulties and depression (Khazanov et al., 2020). Anhedonia also features as a concept of 
‘loss’ within the Negative Valence System (NIMH, 2011a) domain of RDoC, highlighting the 
complex, and still largely unknown nature of anhedonia within mental health. Therefore, in 
this paper we operationalise the concept of anhedonia as a broad loss of interest and pleasure 
(APA, 2013), which encompasses the absence of, or inability to experience consummatory 
and/or anticipatory pleasure, to feel positive, happy, connected, fulfilled and motivated to 
engage with the world; or to experience the desire to seek out positive and rewarding 
experiences. This absence or loss may in turn be accompanied by a sense of frustration with 
the inability to feel pleasure, and may lead to feelings of detachment and behavioural 
withdrawal.    
Adolescence is a critical time for both the development of depression and for changes 
in reward-related processing (Forbes & Dahl, 2012). In particular, adolescents are more likely 
than adults to seek out rewards (Shulman et al., 2016), to engage in risky behaviours 
(Steinberg, 2004), and to experience heightened responses to emotional cues (Casey et al., 
2011; Somerville et al., 2010). Hyper-responsiveness in the brain reward system (i.e. 
striatum) during adolescence means that adolescents respond differently to rewarding stimuli 
than adults (Galvan, 2010). Despite generally increased reward seeking behaviour during this 
period, heightened depression rates (and therefore for many individuals reduced reward-




than at other points in the lifespan (Forbes & Dahl, 2012). The presentation of symptoms of 
depression in adults and adolescents may also be different. For example, Rice et al., (2019) 
found that vegetative and physical symptoms, such as fatigue, were more commonly reported 
by adolescents than adults. In addition, the way in which individual symptoms, such as 
anhedonia, are experienced may differ in adults and young people. Auerbach et al., (2017) 
suggested that the initial onset of anhedonia in young people is likely to be characterised by 
reduced energy and diminished motivation, and subsequently by behavioural withdrawal and 
broader features of anhedonia. In studies exploring real-life positive affect (Experience 
Sampling Methodology; ESM), adolescents with higher levels of depressive symptoms at 
baseline experienced fewer positive events and reported lower positive affect over the course 
of the study, but enjoyed pleasurable events ‘in the moment’(consummatory) as often and as 
much as non-depressed adolescents (van Roekel et al., 2016). In an ESM study with adults, 
individuals meeting diagnostic criteria for major depressive disorder experienced blunted 
anticipatory and consummatory pleasure in comparison to healthy controls (Wu et al., 2017), 
suggesting possible differences in anhedonia based on age and/or clinical severity. 
To better understand the experience and presentation of anhedonia in adolescents, 
assess the symptom, and develop new treatments that target anhedonia, sensitive and valid 
instruments are needed. The majority of scales to measure anhedonia have been developed 
for adults and therefore may not be optimal for the assessment of anhedonia during 
adolescence because of the key developmental changes that occur during this period (Forbes 
& Dahl, 2012) and potential differences in how anhedonia may be experienced by adults and 
young people. Most self-report measures used to measure anhedonia have been devised to 
assess only consummatory aspects of anhedonia/ loss of pleasure and do not assess 
anticipatory or motivational anhedonia (e.g. the Chapman Physical Anhedonia Scale 




Pleasure Scale (FCPS), Fawcett et al., 1983; Snaith Hamilton Pleasure Scale (SHAPS); 
Snaith et al., 1995).  In addition, of these consummatory measures, only the SHAPS (Snaith 
et al., 1995) has been validated for use with adolescents (Leventhal et al., 2015).  Despite this 
some of the items are of arguable relevance to adolescents (i.e. pleasure from smelling 
flowers or bread). Although anhedonia is a core symptom of depression, when completed by 
adolescents, the SHAPS did not significantly correlate with the depression subscale of the 
Revised Child Anxiety and Depression Scale (RCADS) (Leventhal et al., 2015).  
A number of more recently developed scales aimed to address both 
anticipatory/’wanting’ and consummatory/’liking’ aspects of pleasure or reward, e.g. the 
Anticipatory and Consummatory Interpersonal Pleasure Scale (ACIPS), (Gooding & Pflum, 
2014) and the Temporal Experience of Pleasure Scales (TEPS), (Gard et al., 2006) within a 
specific domain, i.e. a social or sensory reward experience, respectively. However, items in 
both the TEPS and ACIPS that were developed to capture ‘wanting’ deficits (i.e. imagining 
how something will taste) likely map onto the ability to ‘imagine’ future events in a positive 
way, a concept that is important, but arguably different to ‘wanting’. Instead ‘wanting’ might 
align more closely with questions about motivation to attain those positive experiences or the 
willingness to expend effort to reach a reward (McCabe, 2018).  The fact that motivational 
difficulties are a prominent part of adolescents’ experiences of anhedonia (Watson et al., 
2020) also suggests it is important to ask about this component when making a full 
assessment of anhedonia in this age group.  
Gooding et al., (2016) made efforts to adapt the ACIPS for adolescents but took a 
‘top-down’ approach to validity, eliminating obvious irrelevancies and changing language 
(e.g. replacing ‘work’ with ‘school’) rather than using an inductive approach by asking 
adolescents if the items captured their experience of social pleasure. Using a ‘top down’ 




Anhedonia Rating Scale (DARS) (Rizvi et al., 2015) is a recent measure that assesses a broad 
range of reward-related components in depression (pleasure, interest, motivation and effort) 
and types of reward (i.e. hobbies, social, and sensory). Although this scale does assess 
motivational difficulties, item selection was based entirely on internal consistency and 
structural analyses with no assessment of their validity (Rizvi et al., 2015). In addition, the 
DARS might not be the best choice of measure for adolescents, as it requires participants to 
generate specific activities to rate. This requires cognitive effort and may challenge depressed 
adolescents, who have depression specific working memory problems (Fisk et al., 2019). 
Currently therefore, because there is no psychometrically valid measure of anhedonia 
developed based on adolescents’ own experiences, we aimed to develop a new brief symptom 
measure for this age group. We used a predominantly inductive approach to scale creation. 
Inductive methods are considered useful when there is uncertainty about the exact definition 
or dimensionality of a concept (Tay & Jebb, 2017). This consideration applies to the 
measurement of anhedonia as there is considerable disparity in the literature regarding its 
conceptualisation (e.g. Forbes & Dahl, 2012; Gorwood, 2008; Rømer Thomsen et al., 2015). 
Many procedures that are typically attributed to a theoretical-rational or deductive method 
(see Clark & Watson, 2019) were also used to guide scale development, such as creating an 
item pool which is broader and more comprehensive than the theoretical view of the target 
construct. We followed a scale development process devised by Gehlbach and Brinkworth 
(2018) which focuses on establishing the construct validity of a scale by using an inherently 
collaborative approach, relying on the input of the target population in item construction; as 
well as specific questionnaire development guidance recommended by the Consensus-based 
Standards for the selection of health Measurement Instruments (COSMIN, Mokkink et al., 





Watson et al., (2020) conducted a qualitative study with young people about their 
experiences of anhedonia, which formed the basis of the new scale development. In line with 
the growing body of literature which suggests that anhedonia is a multifaceted construct (e.g. 
Rømer Thomsen et al., 2015), adolescents described experiencing a flattening of emotion, 
and a loss of pleasure and joy from life; as well as a lack of motivation, passivity, and 
increased effort to engage in activities. Furthermore, adolescents described losing a sense of 
connection or belonging, feeling detached from people and the world around them, as well as 
struggling to find a purpose or to ‘see the point’ in what they were doing. The findings from 
this study suggested that most self-report measures used to assess anhedonia may be too 
narrow, and only capture a part of adolescents’ subjective experiences. Therefore, quotes 
from the qualitative interviews were used as the basis of item generation, and items were 
piloted and refined with the help of young people and clinical and academic experts. The 
remaining items were then subjected to psychometric scrutiny; the structural validity of the 
scale was examined and confirmed in two large community sub-samples of young people; 
and the re-test reliability of scale scores was examined in a subsample of participants.  
Given that anhedonia is a clinical construct that is considered to be state like in the 
context of depression (e.g. Loas, 1996), we anticipated that the new scale would correlate 
more strongly with measures of relevant clinical disorders than with personality traits or trait-
like measures of related constructs. We predicted that the new Anhedonia Scale for 
Adolescents (ASA) would be positively correlated with self-report measures of affective 
disorders for which anhedonia is a distinct feature (i.e. depression, negative symptoms of 
schizophrenia) as well as with low levels of positive affect, and reduced reward processing 
(i.e. pleasure, motivation). We expected the ASA to be less strongly correlated with disorders 
in which anhedonia is not a symptom (i.e. anxiety) or with different constructs in which 




related behavioural approach). Furthermore, we expected that the ASA would be a stronger 
predictor of depressive status (high vs. low depressive symptoms) than existing validated 
measures used to assess anhedonia in adolescents.  
 
Method 
Scale Development  
Item pool development. Item content for the adolescent anhedonia scale (ASA) was 
generated from qualitative interviews with adolescents about their experiences of anhedonia 
(Watson et al., 2020). In this qualitative study 34 adolescents recruited from a clinical service 
or the community, who had either a depressive diagnosis or elevated depression symptoms 
respectively, discussed their experiences of losing interest and pleasure. In line with current 
theoretical understanding of anhedonia as a multidimensional construct (e.g. Berridge & 
Kringelbach, 2008), adolescents responded to open ended questions about losing 
consummatory aspects of enjoyment and pleasure, changes in anticipation and future 
pleasure, as well as differences in motivation and effort. As is customary in qualitative 
research, interviews were guided by adolescents’ own experiences, with further prompt 
questions used to elicit a greater depth of response. Adolescents experiences were analysed 
using thematic analysis (Braun & Clarke, 2006) and captured four main aspects of 
adolescents’ experiences: 1) Experiencing a loss of joy and a flattening of emotion, 2) 
Struggling with motivation and active engagement, 3) Losing a sense of connection and 
belonging, 4) Questioning sense of self, purpose and the bigger picture. The first two themes 
were the primary aspects of adolescents’ experiences, and the last two themes were the 
secondary aspects of these experiences.  
An initial pool of 200 items was generated from statements made by young people 




was also conducted and used to inform the selection and wording of candidate items (Boateng 
et al., 2018; Clark & Watson, 1995). Duplicate items were eliminated, and the remaining 
items were categorised into the themes identified in Watson et al., (2020).  Five adolescents 
commented on the relevance, acceptability and face validity of each questionnaire item. The 
40 most preferred items that reflected all key features of each theme were then selected for 
further feedback. 
Expert and adolescent feedback. Six clinical experts (i.e. clinical psychologists and 
child and adolescent psychiatrists working in UK publicly funded Child and Adolescent 
Mental Health services were asked about their experience of working with young people 
experiencing anhedonia. This included a discussion of the key themes from Watson et al., 
(2020). Some experts also gave specific feedback on the draft items. Their feedback 
confirmed that the items were relevant to their clients, but also highlighted conceptual 
overlap between anhedonia and other clinical constructs (e.g. low mood, hopelessness) and 
between concepts within the questionnaire (i.e. enjoyment, anticipation and motivation). All 
draft items were then reviewed by ten young people, to assess their face validity, readability 
and overall impression. When asked to rate different response options (i.e. agreement versus 
frequency) young people preferred the frequency scale and this was also considered to be the 
most clinically useful. Four points were selected to ensure that the available options were 
distinct. Based on the feedback from experts and young people several items were reworded 
and some items were removed. For example, some items that related to more abstract 
concepts e.g. “being on autopilot” were not readily understood, and some items “I distracted 
myself from my feelings” were considered too vague, and could relate to a number of 
experiences. Lastly, some items assessing a specific concept e.g. effort were preferred over 
the wording of other items [see Supplementary Material Section B for further details]. This 





Recruitment and Pilot Sample. Fifteen schools and colleges in the South of England 
were invited to take part in the study; seven responded and five agreed to take part.  Students 
from three classes in one publicly funded comprehensive school (n = 66; M age = 12.0, SD = 
1.7; 45.5% female, 81% White British) took part in the pilot study.  
Main Sample. The main study (n = 2098 after 27 participants with more than 25% 
missing data on the ASA were removed) consisted of students from the remaining classes in 
the pilot comprehensive high school (n = 455), a second mixed-sex comprehensive high 
school (n = 211), two selective single sex schools (girls n = 651, boys n = 600) and students 
in psychology classes in a mixed-sex college for young people aged 16-18, (n = 181). 
Participants in the main study were aged 11–18 years (M = 14.39, SD = 2.07), with 55.5% 
females, and 50.0% white British, 5.5% white non-British; 34.1% Asian, 2.4% Black 
background, 6.5% mixed background, 1.5% other. Sixty five percent of invited participants 
took part. Based on the index of free school meals (percentage of pupils eligible for free 
school meals at any time in the past 6 years; average in England 27.7%), the two 
comprehensive schools had a percentage close to the national average (21.3 - 21.4%) and the 
two single sex schools had a percentage much lower than the national average (2.4 - 3.1%) 
(GOV.UK, 2020).  These data were not available for the college students.   
To explore and confirm the structure of the new scale, the sample was split into two 
groups defined by the questionnaire pack they completed (Pack A or Pack B; see procedure). 
The two samples did not differ on mean age, t (2090) = .539, p >.05 or gender X2 (1) = 1.904, 






Institutional ethical approval for the study was granted from the University Research 
Ethics Committee. Parental opt-out consent and participant opt-in assent was obtained for 
young people under 16, and participant opt-in consent was obtained for participants aged 16 
and over. Participants were given questionnaire Pack A or Pack B which were assigned 
randomly to each participant (see below for details). Questionnaires were split into Pack A or 
B to reduce participant burden. Pack A and Pack B both contained the new anhedonia 
questionnaire and written feedback questions, demographic questions (age, gender, and 
ethnicity) and an adolescent specific measure of depression, the Mood and Feelings 
Questionnaire (MFQ; Angold et al., 1987). Participants also completed other questionnaires 
(depending on whether they received Pack A or B), which were randomly ordered (to reduce 
bias). Participants completed the questionnaires in their classroom/lecture hall during the 
school/college day. Participants in the pilot sample completed 30-items, and participants in 
the main sample completed the 32-item revised items plus 5 supplementary reversed items. 
When questionnaires had been completed participants were provided with information on 
sources of support for mental health. Consenting participants were entered into a prize draw 
to win an online voucher.  
Measures 
 Completed by all participants:  
The Anhedonia Scale for Adolescents (ASA). The ASA is a self-report scale of 
adolescents’ experiences of anhedonia. See the results section for refinement of items, and 
Supplementary Material [Section B]. Participants rated each item on a four-point Likert scale 
from 0 – 3; never, sometimes, often, always, in respect to the past two weeks. Positively 
framed items are reverse scored, and a higher score indicates more anhedonia. Participants 
answered an open question, ‘over the past two weeks, has anything stopped you from feeling 




past two weeks, how often did you not feel positive? Response options included: none, several 
days, more than half the days, and almost every day.’   
The Mood and Feelings Questionnaire (MFQ: (Angold et al., 1987) is a 33-item 
self-report scale of depression symptoms for adolescents. It has good psychometric properties 
(Burleson Daviss et al., 2006). A cut-off score of 27 and above has been identified as the 
difference between clinical and non-clinical levels of depressive symptoms (Wood et al., 
1995). Each item is rated on a three-point Likert scale from 0, not true, to 2, true, (internal 
consistency ordinal α.97).  
Questionnaire Pack A: 
The Snaith Hamilton Pleasure Scale (SHAPS; (Snaith et al., 1995) is a 14-item self-
report scale of consummatory anhedonia that has been validated for use with adolescents 
(Leventhal et al., 2015). Each item is rated on a four-point Likert scale ranging from 0 = 
strongly agree, 3 = strongly disagree (Franken et al., 2007). A higher score indicates less 
pleasure (internal consistency ordinal α.91).  
The Behavioural Inhibition and Behavioural Activation Scales (BISBAS; Carver & 
White, 1994) is a 24-item self-report dispositional/ personality measure of two motivational 
systems: the behavioural approach (BAS) and behavioural inhibition (BIS) systems. The 
Behavioural Approach system scales are divided into 3 subscales assessing different aspects 
of ‘incentive sensitivity’ (Carver & White, 1994), in particular the “fun-seeking” subscale is 
known to have elements of dysfunctional impulsiveness (e.g. Franken et al., 2005), whereas 
high “reward responsiveness” has been shown to uniquely predict internalising disorders, 
wellbeing and affect regulation (Taubitz et al., 2015). Each item is rated on a four-point 
Likert scale from 1, very true, to 4, very false. One item (“drive” subscale) elicited some 
confusion in the pilot study (item 21) therefore this item was therefore removed from 




ordinal α.86; BAS drive ordinal α.78; BAS fun .61; BAS reward responsiveness ordinal α.79) 
and lower behavioural inhibition (internal consistency: BIS ordinal α.83).   
The Positive and Negative Affect Scale – Child Version (PANAS-C: Ebesutani et al., 
2012) is a 10-item measure of current positive (5-items e.g. cheerful) and negative affect 
states (5-items e.g. sad) adapted for children and adolescents (Watson & Clark, 1994). Each 
item is rated on a five-point Likert scale from 1, very slightly or not at all, to 5, extremely. A 
higher score indicates greater intensity of emotional experience (internal consistency, 
positive: ordinal α.91, negative ordinal α.85).  
Questionnaire Pack B: 
The Anticipatory and Consummatory Interpersonal Pleasure Scale – Adolescent 
version (ACIPS-A; Gooding et al., 2016; Gooding & Pflum, 2014) is a 17-item self-report 
scale of anticipatory and consummatory social pleasure, adapted for use with adolescents. 
Each item is rated on a four-point Likert scale from 1, very true, to 4, very false. A higher 
score indicates greater experience of pleasure (internal consistency ordinal α.93).   
The Self-Evaluation of Negative Symptoms (SNS; Dollfus et al., 2016) is a 20-item 
self-report measure of negative symptoms of schizophrenia, namely social withdrawal, 
diminished emotional range, alogia, avolition and anhedonia. One anhedonia item was not 
administered to adolescents due to its sexual content. The scale consists of 2 factors reflecting 
1) apathy (amotivation, anhedonia, alogia, asociality) and 2) emotional (diminished 
emotional range). Each item is rated on a three-point Likert scale from 0, strongly disagree, to 
2, strongly agree. A higher score indicates the presence of more negative symptoms (internal 
consistency ordinal α. 94; apathy factor ordinal α.94; ordinal α.63 emotional factor).  
The Generalised Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006) is a 7-item 
self-report scale of anxiety symptoms developed for adults but validated for use in 




day. A greater score indicates the presence of more anxiety. This scale was only included in 
the pilot sample and was then replaced with a child and adolescent specific measure of child 
and adolescent anxiety (RCADS; Chorpita et al., 2000). 
The Revised Child Anxiety and Depression Scale (RCADS) is a 47-item child 
specific self-report measure of anxiety and depression (Chorpita et al., 2000; Spence, 1997). 
Each item is rated on a four-point scale 0 - 3 (never, sometimes, often, always). Unlike the 
GAD-7, this scale enables different types of anxiety to be assessed. The OCD subscale (6 
items) was administered in Pack A, (internal consistency; OCD ordinal α.86). The GAD (6 
items) and PANIC (9 items) subscales were administered in Pack B, (internal consistency; 
Panic ordinal α.93; GAD ordinal α.90). This scale was added after the initial pilot.  
Statistical Analysis Plan  
Data handling and scale refinement. All participants responded to closed and open-
ended feedback questions, and items were reworded or removed at each stage in line with 
participants’ feedback in several iterations. Participants with >25% missing data on the 
primary scale (ASA) were removed from all data analyses (Sample A, n = 10; Sample B, n = 
17), and participants with >25% data missing on legacy instruments were removed from 
subsequent analyses where applicable (i.e. correlation between ASA and SHAPS) (Field, 
2013). Item variance was examined for the ASA. Individual scale items were treated as 
endogenous ordinal data, and item-level correlations were calculated based on polychoric 
correlation matrices. Predictive mean matching was used to simulate values for item-level 
analyses with missing data <25% on the ASA. Total scale and subscale scores were treated as 
continuous data. When calculating total and subscale scores, if <25% data was missing on 
measures, a total score or subscale score was created using an average score multiplied by the 
number of items in the scale/subscale. [See Supplementary Material Section A for flow chart 




Exploring the factor structure. Subsample A (n = 1057) was used for Exploratory 
Factor Analysis (EFA) using R studio (Psych package) based on polychoric correlations (see 
Revelle, 2020). Parallel analysis (Horn, 1965), the scree plot of actual and simulated 
eigenvalues, and Velicer’s (1976) Minimum Analysis Partial (MAP) analysis were run to 
determine the number of factors to retain. EFA with Principal Axis Factoring (PAF) was 
conducted due to multivariate non-normality, with a factor loading of .3 considered 
acceptable for loading onto a factor, with a preference for loadings >.4 and cross loading <.32 
(Tabachnick & Fidell, 2014). An initial PAF was run to eliminate items based on low 
communalities and/or lower factor loadings, whilst also retaining items within each 
subcategory of the original qualitative themes [see Supplementary B]. A further PAF was run 
with 14 items. All plausible factor solutions were explored using the following model fit 
indices: the Tucker-Lewis incremental fit index (TLI; Tucker & Lewis, 1973; (>.9 acceptable 
fit; >.95 good fit; >.97 very good fit) and the root means square error of approximation 
(RMSEA; Steiger, Shapiro & Brown, 1985; < .08, acceptable fit, <.05 good fit), and the 
percentage of variance explained (>50% acceptable) (Mokkink et al., 2018).  
Confirming the factor structure. Subsample B (n = 1041) was used for Confirmatory 
Factor Analysis (CFA) using Weighted Least Square Mean and Variance Adjusted 
(WLSMV) estimators due to ordinal data with multivariate non-normality (Flora & Curran, 
2004) in R studio (package Lavaan). Robust model fit indices for the CFA included: robust 
chi square/degree of freedom (<= 3, good fit); TLI (Tucker & Lewis, 1973) and confirmatory 
fit index (CFI; Bentler, 1990), with values approaching 1 implying a good model fit (>.9 
acceptable fit; >.95 good fit; >.97 very good fit); and RMSEA (Steiger et al., 1985) and 
standardised root mean square residual (SRMR), with values approaching zero indicating a 




Hierarchical bifactor models were run to establish if the ASA was better explained by 
a general factor (representing the broad target construct) and specific factors (representing 
narrower sub constructs). In bifactor models it is assumed that general and specific subfactors 
are orthogonal, with the general factor accounting for associations between the group factors 
(Reise, 2012). Therefore, in the bifactor models covariances between the general and specific 
factors were constrained to be orthogonal. 
Internal consistency and test re-test reliability. Internal consistency reliability for 
items in the full ASA scale and subscales was conducted using Cronbach’s alpha based on 
polychoric correlations and omega statistics in R studio (psych package). Test-retest 
reliability (n = 200) was assessed and Intra-Class Correlations (ICC) were run in SPSS based 
on a two-way mixed effects model as recommended (Koo & Li, 2016). 
Convergent and discriminant validity. Convergent and discriminant validity were 
established using Spearman’s rank order correlations (due to multivariate non-normality) in 
SPSS between total scores on the ASA and related constructs. To compare the statistical 
difference in the strength of correlations between the ASA and convergent and discriminant 
measures we used an online calculator developed by Lenhard and Lenhard (2014). To 
facilitate this analysis, scales were reverse scored where necessary i.e. a positive correlation 
equates to low positive affect (PA), high negative affect (NA), low behavioural activation 
(BAS), high behavioural inhibition (BIS), low pleasure (ACIPS and SHAPS), high 
depression (MFQ), high schizophrenia symptoms (SNS) and high anxiety (RCADS). To 
further understand ASA’ nomological network, multiple hierarchical step-wise linear 
regressions were run in SPSS to examine how much variance of the ASA was explained by 
related legacy constructs (convergent measures). Correlations were entered into the model in 




Incremental and predictive validity. To test for incremental validity, hierarchical 
logistic regression was run in SPSS to determine whether ASA responses predicted 
membership of the ‘depressed’ group (based on a cut-off score of 27 on the MFQ; Wood et 
al., 1995) above and beyond alternative measures used to assess anhedonia), the SHAPS 
(Snaith et al., 1995) and the ACIPS-A (Gooding et al., 2016).  Multicollinearity indices of 
tolerance and variance inflation factor cut offs were above 0.1 and less than 10, respectively 
(Field, 2013).  To test for predictive validity, simple logistic regression was used to establish 
whether ASA scores at time point 1 were a significant predictor of ‘depressed’ group status at 
time point 2.  
 
Results 
Scale Feedback and Item Refinement 
Feedback and scale revision (first iteration). In the pilot study (n= 66), participants 
provided written feedback on the draft Anhedonia Scale for Adolescents in respect of 1) the 
questionnaire instructions (100% of those who responded said they understood); 2) 
understanding of items (86% of those who responded understood all items); and 3) suggested 
changes to the measure (95% of those who responded did not suggest changes). We worked 
collaboratively with a clinical expert and a young person who was a member of our research 
Patient and Public Involvement group (PPI) to use the adolescents’ responses and feedback to 
reword and revise the questionnaire items.  Suggested changes included making the scale 
content / items more positive. Five items were selected for reversal where it was possible to 
reverse the item without changing the integral content of the construct being measured (e.g. 
feeling connected vs. disconnected) rather than concepts which could not be reversed (e.g. 
feeling flat).  The draft anhedonia scale correlated highly with the MFQ (rs =.8), which 




specifically. Therefore a few items were refined and made more specific, for example, “I 
could not be bothered to do anything [even if it would be fun],” resulting in a 32-item scale 
for further testing [see Supplementary Material Section B].  
Feedback and scale revision (second iteration). Participants from the sixth-form 
college (n = 181) completed the questionnaires and responded to written feedback on the 
questionnaire, finding the instructions (100%) and items (91%) easy to understand, and 94% 
making no suggestions for changes. A preliminary examination of the factor structure of the 
scale indicated that the reverse scored items clustered onto one factor. Therefore, to enable 
further exploration of the effect of valence in a larger sample of participants, reverse framed 
items were added to the end of the scale resulting in 37-items for further testing [see 
Supplementary Section B].  
Feedback and item removal (third iteration).  The remaining participants in Sample 
A (n = 906) and Sample B (n = 960) provided written feedback on the draft Anhedonia Scale 
for Adolescents; specifically, 1) the questionnaire instructions (99% said they understood); 2) 
understanding of items (90% understood all items); and 3) suggested changes to the 
questionnaire (80% did not suggest changes). Only 1 item was identified as ‘not easy to 
understand’ by >1% of participants and was therefore removed from subsequent analysis. A 
further item was removed from subsequent analysis, as upon reflection, the double-barrelled 
nature of the item meant participants’ responses could have related to one of two different 
concepts within the statement (Clark & Watson, 2019). The remaining 30-items were retained 
to explore the factor structure. 
 Exploring the Factor Structure in Subsample A  
 The factor structure of the draft 30 item questionnaire was explored using data from 
1057 participants who had completed Pack A.  Participants used all response options for 




items had significant skew or kurtosis (z-scores < 3.29; Tabachnick & Fidell, 2014). The 
Kaiser-Meyer-Olkin (KMO) measure verified the sampling adequacy for the analysis (.97) 
and Bartlett’s Test of Sphericity was significant (p<.001), indicating the adequacy of this 
sample for factor analysis.  
Initial exploration of the factor structure and item reduction. To determine the 
number of factors to retain, a parallel analysis (Horn, 1965) was run which suggested 
retaining 7 factors. The scree plot of actual and simulated eigenvalues was also examined, 
which displayed one large factor and a break after 3 or 4 factors for the actual data, with 3 
factors clearly visible above the line for simulated data. Velicer’s (1976) Minimum Average 
Partial (MAP) analysis was also run and suggested retaining a minimum of 3 factors. [See 
Supplementary Material Section C for further details].  
Principal Axis Factoring with an Oblique Promax rotation (due to likely correlation 
between factors) (de Winter & Dodou, 2012) was run with a 7 and 3 factor solution explored. 
The 7-factor solution, in line with results of the parallel analysis, resulted in multiple items 
loading <.4 onto a factor, and a Heywood case suggesting possible over-extraction. Next, in 
line with the scree plot of actual and estimated eigenvalues and the MAP analysis, a 3-factor 
solution was explored. Almost all items loaded >.4 on to a factor and no items cross loaded 
>.4 onto a second factor. This produced a theoretically salient solution, with factors 
representing 1) affective elements of anhedonia, 2) motivational and effortful aspects, and 3) 
positively framed items which reflected a broader sense of purpose and meaning. Therefore 
the 3-factor solution was selected to facilitate item removal within dimensional categories 
[see Supplementary Material section B].  
In order to produce a brief scale which reflected all elements of adolescents’ 
experiences, items were reduced from 30 to 14 based on low communalities and factor 




content validity to ensure items were retained that represent each important aspect of the 
conceptual content (Flora & Flake, 2017) i.e. we wanted to ensure some items were retained 
from every important concept identified in Watson et al., (2020) [see Supplementary Material 
Section B]. We also took into account any specific feedback from participants about 
particular items during item selection. After item removal, 14 items were retained for further 
exploration; 8 items reflected the subcategories of the 2 primary themes, 1) ‘experiencing a 
loss of joy and a flattening of emotion’, and 2) ‘struggling with motivation and active 
engagement,’ and 6 items reflected concepts in the secondary themes, 3) ‘losing a sense of 
connection and belonging’, and 4) ‘questioning sense of self, purpose and the bigger picture’ 
[see Supplementary Material sections B].   
Further evaluation of the factor structure. Parallel analysis, the scree plot of actual 
and simulated eigenvalues, and Velicer’s MAP analyses were re-run with the remaining 14-
items, with a 4, 2 or 3 and 1 factor solution identified, respectively [see Supplementary 
Material Section C]. All four potential solutions were re-examined using PAF with the 4 
factor solution resulting in a theoretically meaningful distinction between the ‘anticipatory’ 
items (looking forward/excitement) and both the a) ‘motivational and effort’ based items, b) 
the ‘enjoyment in the moment, detachment and lack of affect’ items, as well as the positively 
framed items about ‘purpose, meaning and wellbeing’ factors identified in the initial factor 
analysis. All items loaded >.4 onto a principal factor and cross loaded <.32 onto a subsequent 
factor (see Table 1). The 3-factor solution clustered items in the same way as the 4-factor 
solution, but with the anticipatory items loading on the ‘enjoyment, detachment, lack of 
affect’ factor, with all items loading >.4 onto a factor and cross loading <.32. The 2-factor 
solution produced factors separated based on valence (positive vs. negative) with all items 
loading >.4 and cross loading <.32; and the 1 factor solution also produced a solution with all 




Fit indices for the 1 – 4 factor solutions were compared (see Table 3). The 3 and 4 
factor solution produced an acceptable to good fit to the data, and the 1 and 2 factor solutions 
produced a low to acceptable fit to the data (see statistical analysis plan for recommended 
cut-offs). The 3-factor solution produced a good fit to the data, explaining 61% of the 
variance, 1) Enjoyment, Excitement and Emotional Flattening (34%), 2) Enthusiasm, 
Connection and Purpose (14%), and 3) Effort and Motivation (13%), with moderate 
correlations between factors (.62 – .75). The 4-factor solution had the best fit to the data 
explaining 62% of the variance, and produced the most theoretically meaningful solution 
with separate factors for: 1) Enjoyment, Flattening and Detachment (25% variance), 2) 
Purpose, Connection and Enthusiasm (13% variance) (positively framed), 3) Effort and 
Motivation (13% variance), 4) Excitement and Anticipation (11% variance). The correlation 
between factors was moderate to high (.62 - .79), therefore it was important to test whether a 
more parsimonious solution would produce an equal or favourable fit to the data in another 
sample (Sample B). 
Examining the impact of positively and negatively framed items. As anticipated, the 
positively framed items clustered onto one factor in the multi-factorial solutions. Therefore, it 
was important to establish if these items would cluster when they had the same valence as the 
rest of the items in the scale using Confirmatory Factor Analysis (CFA). Data was analysed 
from 916 young people for whom the negatively framed counterparts of the positively framed 
items were collected. Using CFA (WLSMV), the 2 - 4 factor solutions produced an 
acceptable to good fit to the data when the positively framed items (i.e. ‘enthusiastic’) were 
reversed (i.e. ‘no enthusiasm’) [see Table 2]. Therefore, it is likely that items in the original 
analysis clustered based on content as well as valence (positive/ negative framing). In line 




induce a negative mood state in young people, we decided to retain the positively framed 






Table 1. Factor Loadings for the 14-item Anhedonia Scale for Adolescents (ASA) 3 Factor Solution  
 
  EFA  
 
CFA 
 F1 F2 F3  
 
FACTOR 1 – Enjoyment, Excitement and Emotional Flattening  
    
 









I pretended things excited me, but actually I found  
   them boring1 
0.80 -0.11 -0.01 .644 
I felt detached from other people 0.76 0.10 -0.08 .758 
Nothing felt fun or enjoyable 0.73 0.07 0.09 .837 
I did not feel any emotion1 0.69 0.05 -0.01 .737 
Nothing made me feel excited 0.66 0.12 0.09 .851 
I couldn’t see myself enjoying things in the future 0.61 0.18 0.05 .644 
 
Internal Reliability [Sample A, α.92, ω.93; Sample B, α.91, ω.91] 
    
 
FACTOR 2 – Enthusiasm, Connection and Purpose  
    
I felt connected to the world around me (R) 0.11 0.74 -0.09 .757 
I felt enthusiastic (R) -0.07 0.70 0.21 .760 
I felt like my life had meaning and purpose (R) 0.07 0.65 -0.01 .729 
 
Internal Reliability [Sample A, α.79, ω.80; Sample B, α.79, ω.79] 
    
 
FACTOR 3 – Effort, Motivation and Drive  
    
I had no motivation to get started on things     -0.03 0.09 0.78 .731 
I did not want to do anything1  0.05 0.02 0.68 .659 
Everything felt like a lot of effort to do 0.36 -0.11 0.51 .723 
I did not look forward to anything* 0.57 0.07 0.26 .862 
 
Internal Reliability [Sample A, α.84, ω.80; Sample B, α.83, ω.83] 
    
 
Total Reliability – [Sample A, α.94, ω.95; Sample B, α.93, ω.95] 
    
 
Note. EFA = Exploratory Factor Analysis (Principal Axis Factoring); CFA = Confirmatory Factor 
Analysis (WLSMV; standardised loadings); F1 = Enjoyment, Excitement and Emotional Flattening; 
F2 = Enthusiasm, Connection and Purpose, F3 = Effort, Motivation and Drive. Loadings >.4 in bold. 
R = Reverse Scored. 1 Slight amendment to item wording to improve clarity and simplicity. *Item “I 
did not look forward to anything” initially included in Factor 1 in the EFA for Sample A and then in 
Factor 3 in the CFA for Sample B based on factor loadings and omega statistics. [See Supplementary 





Table 2. Factor Loadings for the 14-item Anhedonia Scale for Adolescents (ASA) 4 Factor Solution  
 
 EFA  
 
CFA 
 F1 F2 F3 F4  
 
FACTOR 1 – Enjoyment, Emotional Flattening and Detachment  
 
 











I felt detached from other people 0.80 0.14 -0.03 -0.10 .765 
I pretended things excited me, but actually I found  
   them boring1  
0.76 -0.09 0.03 0.01 .651 
Nothing felt fun or enjoyable 0.50 0.06 0.07 0.30 .847 
I couldn’t see myself enjoying things in the future 0.48 0.19 0.06 0.14 .804 
I did not feel any emotion1  0.45 0.04 -0.04 0.32 .744 
 
Internal Reliability [Sample A, α.90, ω.89; Sample B, α.90, ω.89] 
     
 
FACTOR 2 – Connection, Purpose, and Enthusiasm  
 
 
I felt connected to the world around me (R) 0.14 0.77 -0.06 -0.07 .757 
I felt enthusiastic (R) -0.13 0.69 0.19 0.09 .760 
I felt like my life had meaning and purpose (R) 0.05 0.65 0.00 0.01 .729 
 
Internal Reliability [Sample A, α.79, ω.79; Sample B, α.79, ω.79] 
     
 
FACTOR 3 – Effort and Motivation  
 
 
I had no motivation to get started on things     -0.01 0.10 0.81 -0.05 .760 
I did not want to do anything1  0.03 0.02 0.67 0.02 .684 
Everything felt like a lot of effort to do 0.29 -0.10 0.52 0.07 .752 
 
Internal Reliability [Sample A, α.80, ω.78; Sample B, α.77, ω.78] 
     
 
FACTOR 4 – Excitement and Anticipation  
  
I did not look forward to anything 0.13 0.01 0.15 0.64 .825 
Nothing made me feel excited 0.24 0.07 -0.04 0.64 .863 
 
Internal Reliability [Sample A, α.86, ω.76; Sample B, α.83, ω.76] 
     
 
Total Reliability – [Sample A, α.94, ω.95; Sample B, α..93, ω.95] 
  
 
Note. EFA = Exploratory Factor Analysis (Principal Axis Factoring); CFA = Confirmatory Factor 
Analysis (WLSMV; standardised loadings); F1 = Enjoyment, Emotional Flattening and Detachment; 
F2 = Connection, Purpose, and Enthusiasm, F3 = Effort and Motivation, F4 = Excitement and 
Anticipation. 1 Slight amendment to item wording to improve clarity and simplicity. Loadings >.4 in 







Confirming the Factor Structure in Subsample B  
The factor structure identified in Subsample A was confirmed with data from 
participants who completed pack B (n = 1041) using Confirmatory Factor Analysis (CFA) 
(WLSMV) with robust model fit indices reported. The KMO (.95) and Bartlett’s Test of 
Sphericity (p <.001) indicated that the sample was adequate for factor analysis.  
Fit indices for 1-4 factor solutions.  The 1-4 factor solutions identified in the EFA 
were confirmed, with the 3 and 4-factor solutions providing a very good fit to the data (see 
Table 3). The 1 and 2-factor solutions produced an acceptable to good fit to the data, 
indicating that a more parsimonious solution was not an equal or superior fit to the data.  
Higher order CFA. Next, we tested a bi-factor CFA model with the 3 and 4 factor 
solutions, in which items load onto both a general factor, and specific sub-factors. In the 4-
factor solution, the model was not identified. The 3-factor solution converged and produced 
an excellent fit to the data. Lastly, a second-order CFA was run on the 3-factor solution in 
which items were indicators of anhedonia sub-factors, and these sub-factors were indicators 
of an overall factor. The second-order model produced a good fit to the data [see Table 3]. 
Both analyses indicate that when using the 3-factor solution, the ASA can be used as measure 












Note. EFA = exploratory factor analysis [principal axis factoring]; CFA = confirmatory factor analysis 
[WLSMV]; Df = degrees of freedom; RMSEA = root mean square error of approximation; CI = 
confidence intervals; SRMR = standardised root mean square residual; CFI = comparative fit index; 
TLI = tucker lewis index.  
  
Model Description Type of 
Factor 
Analysis 
Sample Robust X2 /Df RMSEA with 
90% [CI] 
SRMR CFI TLI 
1 1 Factor 
 
EFA A - .10 [.09, .11] - - .90 
2 2 Factors 
 
EFA A - .09 [.08, .09] - - .92 
3 3 Factors 
 
EFA A - .07 [06, .08] - - .95 
4 4 Factors 
 
EFA A - .05 [.05, .06] - - .97 
5 2 Factors  
[negatively framed] 
 
CFA A 491/76 = 6.5 .08 [.07, .08] .04 .97 .97 
6 3 Factors  
[negatively framed] 
 
CFA A 352/74 = 4.8 .06 [.06, .07] .03 .98 .98 
7 4 Factor   
[negatively framed] 
 
CFA A 309/71 = 4.4 .06 [.05, .07] .03 .99 .98 
8 1 Factor 
 
CFA B 702/77 = 9.1 .09 [.08, .09] .05 .96 .95 
9 2 Factors 
 
CFA B 411/76 = 5.4 .07 [.06, .07] .04 .98 .97 
10 3 Factors  
 
CFA B 300/74 = 4.1 .05 [.05, .06] .04 .98 .98 
11 4 Factors  
 
CFA B 258//71 = 3.6 .05 [.04, .06] .03 .99 .98 
    12 Bifactor Model [1 
general factor, 3 
specific factors]  
 
CFA B 208/63 = 3.3 .05 [.04, .05] .03 .99 .99 
13 Second-Order Model 
[1st overall factor, 3 
specific factors] 




Internal Consistency and Test-Retest Reliability  
 Internal consistency reliability. The total 14-item scale and its individual factors 
were internally consistent based on ordinal Cronbach alpha (α) and omega (ω) reliability 
statistics (see Tables 1 and 2).   
Test re-test reliability. A sub-sample of participants (n = 200) completed the ASA and 
MFQ at a convenience opportunity of 7-11 weeks after the first completion. This sub-sample 
significantly differed from the main pool of participants with more males (original sample, 
56% female; retest sample, 33% female; X2 (1) = 35.510, p <.05), younger participants 
(original sample age M = 14.38, SD = 2.08; retest sample age M = 13.93, SD = 1.68; t(268) = 
3.524, p <.05) and more participants identifying as White British (original sample, 50% 
White British; retest sample, 58% White British, (X2 (1) = 3.989, p =.046). Participants who 
completed fewer than 75% of the scale items were removed from the analysis (n = 10). The 
14-item adolescent anhedonia scale demonstrated high temporal reliability for the total scale 
(ICC = .73 [.634, .794], p<.001) and each sub-scale (F1.78; F2.77; F3.74; p<.001). 
Furthermore, the total ASA at re-test had moderate to high temporal reliability with 
depression at re-test (MFQ) (ICC .640 [.521, .729], p<.001). 
Descriptive Statistics by Age and Gender  
For the 14-item ASA, mean total and sub-scale scores were significantly higher for 
female (M = 13.2, SD = 7.7) than male (M = 10.3, SD = 6.6) participants, t(2060) = 9.01, p 
<.001. Scores were also significantly higher in older (ages 15-18, M = 12.94, SD = 7.52) 
compared to younger (ages 11-14, M = 10.44, SD = 6.87) participants, t(1861) = -7.81, 
p<.001. See Supplementary Material D for further details.  
Convergent and Discriminant Validity 
Correlational analysis. In order to test convergent and discriminant validity we 




anhedonia and related constructs (depression, negative symptoms, positive and negative 
affect, behavioural approach and inhibition, and anxiety). Participants who completed at least 
75% of items were included in the analyses (see tables 3 and 4 for number of participants per 
analysis). The ASA correlated strongly (.6 - .7) with depression (MFQ); positive and negative 
affect (PANAS) and negative symptoms of schizophrenia (SNS), moderately (.4 - .6) with 
other measures of pleasure (SHAPS, ACIPS) and anxiety (RCADS), and had weak 







Table 4. Correlations between the Anhedonia Scale for Adolescents (ASA) with 3 subscales and other related measures (Sample A) 
 
 
Note. Spearman’s Rho correlations are significant ** = p<.001, * = p<.05. ASA = Anhedonia Scale for Adolescents; ASA F1 = Adolescent Anhedonia 
Subscale 1; ASA F2 = Adolescent Anhedonia Subscale 2; ASA F3 = Adolescent Anhedonia Subscale 3; MFQ = Mood and Feelings Questionnaire; SHAPS = 
Snaith Hamilton Pleasure Scale; BAS = Behavioural Approach Subscales; BIS = Behavioural Inhibition Subscale; PANAS = Positive and Negative Affect 




























ASA -             
ASA- F1 .899** -            
ASA- F2 .786** .569** -           
ASA- F3 .867** .692** .545** -          
MFQ .785** .781** .553** .673** -         
SHAPS .499** .420** .508** .390** .350** -        
BAS-
REWARD 
.319** .247** .380** .231** .170** .493** -       
BAS-DRIVE .131** .046 .201** .116** .050 .190** .396** -      
BAS-FUN .188** .140** .220** .148** .113** .308** .452** .261** -     
BIS -.403** -.414** -.249** -.362**  -525** -.023 .102** .016 -.084** -    
PANAS-PA -.673** -.592** -.634** -.533** -.615** -.491** -.397** -.185** -.263** .340** -   
PANAS-NA .637** .633** .480** .511** .756** .301** .113** .032 .104** -.507** -.497** -  
RCADS-OCD .519** .536** .320** .443** .624** .171** .058 -.023 .045 -.472** -.307** .536** - 
 






























Table 5. Correlations between the Anhedonia Scale for Adolescents (ASA) with 3 subscales and other related measures (Sample B) 
 






ASA-F 3  
 











ASA -           
ASA- F1 .891** -          
ASA- F2 .803** .588** -         
ASA- F3 .843** .656** .529** -        
MFQ .777** .757** .577** .657** -       
ACIPS-A -.484** -.438** -.474** -.353** -.361** -      
SNS-TOTAL 706** .678** .525** .603** .741** -.492** -     
SNS- APATHY .725** .684** .548** .624** .759** -.490** .972** -    
SNS-EMOTIONAL .393** .418** .269** .313** .414** -.305** .707** .534** -   
RCADS-P .480** .473** .328** .424** .639** -.146** .518** .524** .311** -  
RCADS-G .494** .492** .347** .411** .627** -.187** .530** .552** .275** .631** - 
 

























Note. Spearman’s Rho correlations are significant ** = p<.001, * = p<.05. ASA = Anhedonia Scale for Adolescents; ASA F1 = Adolescent Anhedonia 
Subscale 1; ASA F2 = Adolescent Anhedonia Subscale 2; ASA F3 = Adolescent Anhedonia Subscale 3; MFQ = Mood and Feelings Questionnaire; ACIPS-A 
= Anticipatory and Consummatory Interpersonal Pleasure Scale – Adolescents; SNS = Self-Report Negative Symptoms of Schizophrenia; SNS- APATHY = 
Self-Report Negative Symptoms of Schizophrenia Apathy (social withdrawal, alogia, avolition and anhedonia), SNS-EMOTIONAL =  Self-Report 




Comparison of correlations. To test if the association between ASA and self-report 
scales was significantly stronger for convergent versus discriminant measures, comparisons 
were made between pairs of correlation coefficients from dependent samples. First, it was 
predicted that the ASA would be more strongly correlated with self-report symptom measures 
of affective disorders in which anhedonia is a direct feature (depression, MFQ; and negative 
symptoms of schizophrenia, SNS) than other related disorders (anxiety, RCADS). 
Correlations below are reported in absolute strength. In Sample A, the strength of the 
correlation coefficient between the ASA and MFQ (rs.785) was stronger than between the 
ASA and RCADS-OCD (rs.519), z = 14.242, p<.001. In Sample B, the ASA was more 
strongly correlated with the MFQ (rs.777) than with the RCADS-PANIC (rs.480), z = 15.569, 
p <.001, or the RCADS-GAD (rs.494), z = 14.649, p<.001. Furthermore, the association 
between the ASA and MFQ was stronger (rs.777) than the relationship between the ASA and 
SNS (rs.706), z = 4.956, p<.001, in line with the fact that the ASA was developed in the 
context of adolescent depression.  
Second, it was predicted that the ASA would correlate more strongly with measures 
of trait or personality like measures of low positive affect (i.e. PA, Ebesutani et al., 2012) and 
reduced reward processing (i.e. pleasure, SHAPS, Snaith et al., 1995, ACIPS, Gooding et al., 
2016; and reward responsiveness, BAS-reward; Carver & White, 1994; Franken et al., 2005), 
than with measures of trait/personality measures of high negative affect (NA; Ebesutani et al., 
2012), high punishment sensitivity (i.e. BIS; Carver & White, 1994) and low impulsive-
related approach (i.e. BAS-fun seeking, Franken et al., 2005). Correlations below are reported 
in absolute strength. In line with predictions, the ASA was more strongly related to low 
positive affect (PA) (rs = .673) than high negative affect (NA) (rs = .637), z = 1.661, p = .048, 
but not at the p<.001 significance level. The ASA was more strongly correlated with low 




= 4.125, p<.001, but not with high behavioural inhibition (BIS), (rs = .403), z = -2.152, 
p=.016. As anticipated, the ASA correlated more strongly with low levels of pleasure 
(SHAPS) (rs = .499) than with high behavioural inhibition (BIS) (rs = .403), z = 2.527, p =.006, 
or low levels of impulsive-related approach (BAS-fun seeking (rs = .188), z = 9.159, p<.001). 
An independent samples comparison (ACIPS, Sample B; BISBAS Sample A) also found that 
the ASA correlated more strongly with low anticipatory and consummatory social pleasure 
(ACIPS-A) (rs = .484) than with low impulsive-related approach (BAS-fun seeking (rs =.188), 
z = 7.510, p<.001, or high behavioural inhibition (BIS (rs = .403), z = 2.219, p =.013.  
Hierarchical linear regression. In order to further understand ASA’ nomological 
network, multiple hierarchical step-wise linear regressions were run to examine how much 
variance of the ASA was explained by related constructs (convergent measures). Correlations 
were entered into the model in accordance with the strength of the correlation coefficient 
(highest to lowest). For Sample A, ASA scores were significantly predicted by depression 
(MFQ), explaining 65% of the variance (R2 = .65), positive affect (PANAS-PA), explaining a 
further 6% of the variance (ΔR2 =.06), pleasure (SHAPS) explaining a further 3% (ΔR2 =.03), 
and reward responsiveness (BAS-reward), explaining an additional <1% of the variance (ΔR2 
=.003).  A total of 74% of the variance was accounted for by the convergent measures, 
F(4,945)=673.74, p <.001. For Sample B, ASA scores were significantly predicted by 
depression (MFQ) explaining 64% of the variance (R2 = .64), negative symptoms of 
schizophrenia (SNS), explaining a further 4% (ΔR2 =.04), and measures of pleasure (ACIPS), 
explaining a further 2% of the variance (ΔR2 =.02).  A total of 71% of the variance was 
accounted for by convergent measures, F(3, 932) = 741.80, p<.001. See Table 6.   
 Incremental and Predictive Validity 
Hierarchical logistic regression. In Sample A, SHAPS responses significantly 




the variance, Nagelkerke R2 = .21, X2(1) = 150.58, p <.001. When ASA responses were 
subsequently entered into the model there was a significant increase in the prediction of 
clinical group, Nagelkerke R2 = .62, X2(2) = 541.59, p<.001, but the SHAPS was no longer a 
significant predictor (p = .480). In Sample B, ACIPS-A responses significantly predicted 
MFQ status, Nagelkerke R2 = .16, X2 (1) = 105.93, p <.001. When ASA responses were 
subsequently entered into the model, there was a significant increase in the prediction of 
MFQ clinical status, Nagelkerke R2 = .60, X2(2) = 452.30, p <.001, but again the ACIPS was 
no longer a significant predictor (p = .745) of clinical group. See Table 6.  
Simple logistic regression. To assess the predictive validity of the ASA simple linear 
regression was used to establish if ASA scores at time point 1 in the re-test subsample (n = 
200) was a significant predictor of depressive status (high or low MFQ scores) at time point 2 
(range = 7 – 11 weeks). The ASA scores significantly predicted depressive status, Nagelkerke 










Hierarchical multiple linear regression (predicting ASA total score from convergent measures)  
 Step 1   Step 2   Step 3   Step 4 
Variable B (SE B) β t B (SE B) β t B (SE B) β t B (SE B) β t 
MFQ .42 (.01) .81 42.14** .32 (.01)  .61 27.44** .31 (.01)  .58 27.07** .31 (.01)  .59 27.41** 
PA    -.53 (.04)  -.32 -14.11** -.40 (.04)  -.24 -10.69** -.37 (.04)  -.22 -9.61** 
SHAPS       .21 (.02)  -.18 -9.47** .18 (.02)  .15 7.31** 
BAS- 
REWARD 
         .21 (.06)  .07 3.36** 
 Step 1   Step 2   Step 3     
Variable B (SE B) β t B (SE B) β t B (SE B) β t    
MFQ .42 (.01)  .80 40.80** .29 (.02)  .56 19.78** .30 (.01)  .56 20.58**    
SNS    .29 (.03)  .32 11.33** .21 (.03)  .23 7.66**    
ACIPS-A       -.14 (.02)  -.17 -8.11**    
 
Hierarchical multiple logistic regression (predicting depressive status from measures of anhedonia)  
 Step 1   Step 2       
Variable B (SE B) Wald ꭕ2  OR [95% 
CI]  
B (SE B) Wald ꭕ2  OR [95% 
CI]  




SHAPS .15 (.01)  115.96** 1.16 [1.13, 
1.20]  
.014 (.02)  .50 1.01 [.98, 
1.06]  
      
ASA    .33 (.02)  195.14** 1.39 [1.33, 
1.45] 
      
 Step 1   Step 2         
Variable B (SE B) Wald ꭕ2  OR [95% 
CI]  
B (SE B) Wald ꭕ2  OR [95% 
CI]  
      
ACIPS-A -.09 (.01) 93.31** .93 [.90, 
.93]  
-.00 (.01) .11 1.00 [.97, 
1.02]  
      
ASA    .31 (.02) 187.22** 1.36 [1.30, 
1.42] 
      
 
Simple logistic regression (predicting depressive status at time point 2 from ASA scores at time point 1) 
 Step 1             
Variable B (SE B) Wald ꭕ2  OR [95% 
CI]  
         
ASA .26 (.05) 30.45** 1.30 [1.18, 
1.43] 
         
 
Note. * p<.05, ** p<.001. B = Unstandardized beta, SE B = standard error for unstandardized beta, β = Standardized beta, t = t test statistic, Wald ꭕ2 = Wald 
chi squared statistic, OR = Odds ratio, 95% CI = 95% confidence intervals. ASA = Anhedonia Scale for Adolescents, MFQ = Mood and Feelings 
Questionnaire, PA = Positive Affect Subscale, SHAPS = Snaith Hamilton Pleasure Scale, ACIPS-A = Anticipatory and Consummatory Interpersonal Pleasure 





The aim of this study was to develop an adolescent specific measure of anhedonia and 
to provide initial validation data. The initial pool of items was elicited from qualitative 
interviews with adolescents, piloted and then tested in two sub-samples to assess clarity, 
meaning, face validity, acceptability and coherence. The scale was explored and then 
confirmed using factor analysis, resulting in a 14-item scale. The best fit to the data was a 
bifactor solution, in which items loaded onto a general factor and 3 theoretically salient 
specific factors: 1) Enjoyment, Excitement and Emotional Flattening (negatively framed); 2) 
Enthusiasm, Meaning and Purpose (positively framed); 3) Effort, Motivation and Drive 
(negatively framed).  Other psychometric properties of the ASA were acceptable, with high 
internal consistency, high test re-test reliability, and stronger convergence with measures of 
depression, anhedonia and negative symptoms of schizophrenia, than measures of anxiety, 
negative affect, behavioural inhibition and approach-related impulsivity. 
In contrast to previous scales that have been developed for adults (DARS, Rizvi et al., 
2015) and adapted for adolescents (ACIPS, Gooding et al., 2016), ASA items loaded onto 
separate factors that disambiguated some anticipatory/motivational elements from more 
consummatory aspects of anhedonia. The first factor relates to affective aspects of anhedonia, 
including the absence of the experience of enjoyment, excitement and a sense of emotional 
flattening and detachment. The second factor reflects the experience of connection, purpose 
and enthusiasm.  The third factor captures a lack of drive, effort and motivation. These 
separate subscales reflect young people’s complex and nuanced experiences of anhedonia and 
therefore may capture subtle distinctions that are heightened during adolescence. Unlike most 
anhedonia scales the ASA measures a broad range of deficits in the anticipation, motivation 
and enjoyment of rewards and the experience of feeling a sense of connection and purpose 




enjoyment/consummatory pleasure (e.g. the SHAPS; Snaith et al., 1995) and very few have 
considered self-reported effort as a measure of motivation for reward (McCabe, 2018). This 
is important because there is recent evidence that motivation, measured by the physical effort 
to attain reward, is a key component of anhedonia in adolescents (Rzepa et al., 2017; Rzepa 
& McCabe, 2019).  Thus, self-reported motivation and the physical effort to attain rewards is 
an aspect of anhedonia in adolescents that is under examined and requires further 
investigation.   
The teenage years are associated with heightened reward seeking (e.g. Shulman et al., 
2016) but also high levels of boredom and apathy (e.g. Spaeth et al., 2015), which can make 
it difficult to distinguish normal teenage development from problematic levels of anhedonia 
or reward-related symptomology. When measured cross sectionally, the number of 
adolescents with anhedonia was higher in older adolescents. This trend was observed in both 
males and females, and similar to self-reported measures of depression symptoms, 
adolescents’ anhedonia scores were higher in females than males. Overall, older adolescents 
reported higher levels of demotivation than emotional flattening on the ASA, particularly in 
males, and ASA scores correlated strongly with the apathy subscale of the Self-Report 
Negative Symptom Scale (SNS). However, future research is needed to conduct an 
assessment of measurement invariance of ASA scores across age and gender to understand 
potential group differences; and importantly, longitudinal studies are needed to establish 
within person changes in ASA scores across adolescence. It will also be of interest to assess 
if the subscales of the ASA are associated with behavioural measures of physical effort in 
young people with depression and with the neural response to anticipation, effort and 
consumption. 
Similarly, concepts such as loss of purpose and connection are typically not captured 




losing interest and pleasure (Watson et al., 2020), and these concepts are recognised as an 
important part of the assessment of hedonic well-being and functioning (Keyes, 2005). 
Losing a sense of connection and purpose may be particularly important during adolescence, 
as this is a critical time for relationship and identity formation (Christie & Viner, 2005; Mills 
et al., 2014). Furthermore, in line with adolescents’ qualitative experiences, a sense of social 
detachment or masking (i.e. I pretended things were fun, but actually I found them boring) is 
captured in the ASA. Previous research has found a strong relationship between social 
anhedonia and social closeness in adults (Olino et al., 2016). This loss may be particularly 
felt during adolescence, as it is typically a time of enhanced sensitivity to social rewards and 
peer influence (e.g. O’Brien et al., 2011).  
As hypothesised ASA had a large positive correlation with a well-established measure 
of adolescent depression and a medium to large positive correlation with aspects of the 
negative symptoms of schizophrenia measure, but importantly it retained some unique 
variance. Scores on ASA were also significantly positively correlated with self-report ratings 
of anxiety, but these correlations were significantly weaker than correlations between the 
ASA and measures of depression and negative symptoms of schizophrenia. Some overlap 
between these constructs is inevitable because of the well-established co-morbidity between 
depression and anxiety disorders (e.g. Brady & Kendall, 1992) as well as shared method 
variance (Reio, 2010). Furthermore, Clark & Watson, (2019) identified that the inclusion of 
negatively valenced mood items may result in capturing some aspect of negative affectivity 
or neuroticism. Therefore, an important next step for the validation of the ASA is to examine 
how it performs in a clinical sample chosen for diagnostic and symptom specificity, i.e. 
where the presence or absence of anxiety disorders and depression with and without 




There were also moderate correlations between the ASA and existing measures of 
pleasure (the SHAPS and ACIPS) that are used to assess anhedonia. The strength of these 
relationships may have been attenuated because of the narrow focus of the SHAPS on 
consummatory pleasure SHAPS, Snaith et al., 1995 and the ACIPS on response to social 
rewards (ACIPS, Gard et al., 2006). Importantly, the ASA significantly predicted elevated 
depression symptoms (high vs. low MFQ scores) above and beyond other measures of 
anhedonia/pleasure (ACIPS, Gooding et al., 2014; SHAPS, Leventhal et al., 2015; TEPS, 
Gard et al., 2006). Furthermore, the ACIPS and SHAPS no longer predicted depressive status 
once the ASA was entered into the model, highlighting the clinical potential of the ASA.  
As expected, the ASA was more strongly correlated with the Behavioural Approach 
System (BAS) reward responsiveness scale than BAS drive and fun seeking, as high BAS 
reward responsiveness has been identified as a unique predictor of wellbeing and affect 
regulation and low levels of internalising disorders, in comparison to other scales in the 
BIS/BAS (Taubitz et al, 2015). Furthermore, correlations with the BAS drive and fun seeking 
scales were small, demonstrating some discriminant validity, as these subscales have been 
linked to functional and dysfunctional impulsive-related approach behaviours, respectively 
(e.g. Franken et al, 2005), which arguably differs from the construct of anhedonia. Although 
the ASA was not more strongly related to low reward responsiveness (BAS-reward) than 
high behavioural inhibition (BIS), this may relate to the link between behavioural inhibition 
and neuroticism (e.g. Smits & Boeck, 2006), a personality feature that is closely related to 
internalising disorders such as depression (APA, 2013).  
Importantly,  although anhedonia is typically conceptualised as changes in the 
positive valence system which includes multiple components of reward processing  (Research 
Domain Criteria, RDoC; Insel et al., 2010); it is also conceptualised within the RDoC 




deprivation (NIMH, 2011b) that might be tapped into by questions negative affect or 
behavioural inhibition. This highlights the complex nature of anhedonia, and identifies the 
need for ongoing investigation into the mechanisms of change (e.g. Khazanov et al., 2020; 
Khazanov & Ruscio, 2016) and for consideration as to where this clinical construct should sit 
within the positive and negative valence system domains of interest.  
This study had a number of strengths including robust construct validity. Items were 
generated from qualitative interviews with young people, which ensured that the constructs 
assessed align with adolescents’ experiences and that the language and content are familiar 
and understood by this age group. The qualitative interviews also highlighted more diverse 
aspects of adolescents’ experiences of anhedonia, including reduced motivation and effort, 
and reduced connection and purpose that are not typically assessed as part of anhedonia. 
Extensive feedback was collected from a large and ethnically diverse sample of adolescents 
spanning the developmental period (i.e. ages 11 to 18 years). This feedback also helped to 
ensure that the final scale was acceptable for the target population, but additional work is 
needed to validate the 14-items of the ASA as a stand-alone scale. Furthermore, some 
adolescents suggested they would have preferred a 5-point Likert scale, therefore further 
validation studies could consider including an option between never and sometimes i.e. 
rarely/occasionally. The descriptions of anhedonia captured in the original qualitative study 
which formed the basis for the ASA were often broad and all compassing, for example 
adolescents often found everything boring or nothing fun, rather than not enjoying some 
things or certain specific activities (Watson et al., 2020). Scale development and validation 
should be an iterative process and it will be important for future studies to continue to gather 
feedback from adolescents with depression to ensure their experiences are captured by the 
new scale and if/where necessary to make any further adaptations. Limitations to the study 




if the ASA is able to discriminate between anhedonia and other unrelated disorders and to 
discriminate between young people who have depression with and without comorbid anxiety. 
The next step is to assess the performance of the ASA in well-defined clinical samples.  This 
would also help to determine the optimal cut-off score for identifying problematic levels of 
anhedonia, which would be useful for community screening and clinical assessment. 
Likewise, including the ASA in treatment studies, i.e. as a baseline and outcome measure, 
would help establish if the measure is sensitive to changes in the severity of anhedonia.  
In summary the ASA is the only measure of anhedonia that has been designed 
specifically with and for use by adolescents.  It is based directly upon the experiences of 
anhedonia in adolescents with depression.  It has good psychometric properties and will help 
clinicians and researchers to assess the multiple dimensions of anhedonia that adolescents 
experience. Subject to further clinical evaluation this new measure has the potential to fill a 
gap in the assessment tools available to researchers and clinicians who want to understand 
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Appendix. The Anhedonia Scale for Adolescents (ASA) 
This questionnaire is about how interesting and enjoyable you have found your life over the 
past two weeks. Please answer all the questions as honestly as possible. Please circle how 
often you experienced the feeling, thought or behaviour described in each sentence. Your 
options are:  NEVER (0)   SOMETIMES (1)   OFTEN (2)    ALWAYS (3)  
1. I had no motivation to get started on things  
2. Nothing made me feel excited  
3. I should have been enjoying things, but I couldn’t  
4. I felt detached from other people   
5. I did not look forward to anything  
6. Nothing felt fun or enjoyable 
7. I couldn’t see myself enjoying things in the future 
8. I felt enthusiastic  
9. I did not want to do anything  
10. I pretended things excited me, but actually I found them boring 
11. I felt connected to the world around me  
12. I did not feel any emotion  
13. Everything felt like a lot of effort to do 
14. I felt like my life had meaning and purpose  
Over the past two weeks, how often did you not feel positive? Please circle?  
NONE   SEVERAL DAYS    MORE THAN HALF THE DAYS      ALMOST EVERY DAY  
Scoring: This is the suggested order for administering the scale. A higher score indicates 
greater levels of anhedonia (/42).  Subscale 1: enjoyment, excitement and emotional 
flattening: 2, 3, 4, 6, 7, 10, 12; Subscale 2: enthusiasm, connection and purpose: 8, 11, 14; 
Subscale 3: effort, motivation and drive: 1, 5, 9, 13.  
